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(54) Title: USEFUL PROPERTIES OF HUMAN LACTOFERRIN AND VARIANTS THEREOF 
(57) Abstract 

The invention provides compositions containing human lactoferrin, or lactoferrin variants deleted for one or more arginine residues 
in the amino-terminal region of the protein (i.e., in the first basic cluster), and methods of using the compositions. The human lactoferrin, 
or lactoferrin variants, are useful for treatment of human diseases and conditions, including inflammation. 
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ttfftt. PH7.61C mm b fe. Sepharoset-X ft , ^ v Y * - * - ^ * K n - x - 
^VUot" 1 ! -hLF thUO^^-Kt. 16* H « , K-Xft 10mM 
'J > 8 t F ') ■) i» > 0.02%Tween-20t b , ^bT*££bfefiilWSSft8i|S£bfc 
c SSHIft, Sttl b fe" ! I-hLF©*Sfi©*S-&l!]£ t b T « bfe. SepharoseSSJft 

©NaClitJg ft ft MC » + . 

H_3_tt > 'J > » ')tFA, *> «fc tfhLZC 1" 5 hLF© tn, hLF mAb EltC £ 

S«^IB***t. 7 1/- Ht, 'WtV > (£) > 'JKM (*) s fcitfhLZ 
( fi) f 3 _ ^ ^ > ^ b fe . tr * f- > ft hLF ft , 13 «© <fc o K In, hLF mAb ElKD ) 

, ft hLF fflAb E3( ■ ), *}J:W3>hD-/l/«Ab(«) oailSUHrM 
>*^.-<-hLfe. gg£^©#£T-*S&1-3£l»)©hLF ( » £ & & U T? © hLF£ » 
b X ; 100% ) ft x mWtffit o 0 x ;!/ tf ©mAbitS (nM) ^Sltft. 

^ 4 ft, fthLF mAb^©*B&.S. H-i5 <t tfC-O - X ft ?> £ 3c£ShLF©*S£r ft * "f 
. *S$hLF (lOOng/mK □ )fc <fc rN-o - X (O) SfcttrC-D-X (A) ft#i& 
1- 3 293(S)*IIB© Wfls * EI«)tat?ODM * - X W - 

h C 3 -7- 4 > 7 £ ft felSSJ b fenAb El 1(A) ; E3(B)}5 i If El 9(C ) i: 6 tc -i > 
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itRft^-T. ^SShLF (40/tg/«K ■) . hLF" (20|zg/«K □) , hLF " (10 
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ffl b fc . £ ^ ft > i$ft0btm»©^fi©^a©i!)^^ b T £ b fe . 

B 6 fct , PgJg bT * >^^i*SfJ *ifchLf©Mono Si' D7 ^7 7 ^ - tC 
}#?>n?>«^bfeN*S«^^ b fchLfffl# jf^SDS-PAGE^flr ft » f . 0.5*5 <fctf0. 
6 NaClT-Mono S * 6 » 03 £ ft fe PS * b X * > * * H % M $ ft fe hLf ft g tr Pi ^> ft 
, jflilf > 7MHT-$« b, € Lt 5 b fe^tSDS-PAGE (12.5% 
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*IRU£3:lfilk:&AnL£o 2B*Bf|& v ± * © TATig £ {* © M * , EL I SAC o T 

Mllti * 8^©GAGt:<t5 4jltiSit«i(DlSSi&f)(Ft:7^ h 7i 'J >*J:V 
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ailtt, HT-29*ffl^^(7)^fShLFCO^gS<jBSWtt^^^7rv1-o tt tt % - 3 © H 
ailtt x HT-29Jffl IB co hLF© Jg£-©ffl«£*-*- 0 tr7*r7x«J>£, mAbE 
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0>jx.tt\ HKftCHetz-Boutigue^ , 1984, Eur. J. Biochem. 659: 1451 tc §3 « © 
«fc o ttT X J # >) HSVH^ PCT&WW091/08216J5 * tf ft 
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2-5) C*5ttS**43«ttf/*fett*2©«Stti'7^^ - ( I" & ft *> , 
25~31)£ fctt S^^©fe 3 <I it ©&'£*#> X«5 * ^i')>«^>^ 
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35 M 7 7 h 7 x U > tt , •> •> © «t a & h 5 > * 9 x =. -v * $ b Mb ft "C « S S 
fi5tt»il3-H*hfeth7n7i , J>( r rhLF j ) ft £ # , ^ '-> 3 

5/ *<t * - > tt , tmtt»6H6hi«i:«tnb7> h 7 x y > © 
y ij 3 •> ;Mb * — > i: tt S & 0 s . 

7-7 h 7 x 'J > Bt 5£ {* 

*Wiffl*ti3fE©-7^b7xy>Bt^(*ttx 7;;*St'®l> 2 s 3, Sfc 

* fctt-Sf5©*£) * fc ttSl 2 ©J&Stx 7 7 * * ft "t 
*fett* 1 j;tf*2©Pi;*©i£Sffi*7**-tfl$*£ftT^2>, * 

;|gShLFft3-r*-r£#y' ,5 '7'7 c K©?S3i£<fc^"^ Rfc £ £ ft }# £ . 

iiioiiit^^-fi)i^tti©7;K->aitt. ft © ( -r & t> *> . r * 

¥=>tt*> 7;^aoT, W*tf, hLFftn- S# 'J 7 * H© 
ft Ji«| (directed)** S8C .tot, S & 3 ft » * . SfH^IMttt, * 
1 ©)§Ht7 7Xi'-ffl 1 OtliCD7Jl/^->S«l±- S ft S *> » & & VMi 

af&tt + ttr^Rc* «tD^9^ictt>'7^>, d^->>- y y > s A-y>, 
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H H $) (c ^ * ft ^ 

LF& £ ft *fl $ % tt , 1t>r;i/ic??ffi-r^>th^>^^H© / >^<^^^ 90% , 
«fc D i§ » ic l± 'J> * < * ft 95% , <fc 8 <& « 51 £ tt '> ft < t i) m 99% # , LFSSc 

t^THt) £ MffjSDS-PAGEtC J: o X , £ fz tt J: 0 « $1 ft fi % ( « * tt . •> > ft ft 
* > * R £LF&£{£ i: Co^tttftftfBTyt-f (Mitt, EL IS 

AtJ«tlfRIA) (C J: o T . &££ft?#£ 0 

ftg?fi^^»?tl?65Ja(iiaT-*!), fit, 0J;Ltt x Sambrook^ 
, Molecular Cloning-A Laboratory Manual, 286, Cold Spring Harbor Laborat 
ory, Cold Spring Harbor, New York, 1 989ft £> If IZ Harlowfc J: Lane , Antibod 
ies:A Laboratory Manual, Cold Spring harbor, New York( 1 9 8 8 ) ic IB fg £ tl . 

& o 

^ H W tc fcfi # 

ft fl T' 6 ( 1" ft to ^ , tiK-7T*l^ fflJ*4&*<DffjS©f&<0ffl*O>8<fcD& 

s 1 1 i s ) c ^ £ i* l > f iTffH<ii, mn$)temwi$titzmft&. § 

#J<2fi#, ^ a t £ t ^ T © g 'J> ft < h t> $^50/^ - -b > h 

•r^^^TCOE^^^fl 4) $80- 90^ - -tr>rJ:!)^<£^tfo fi # £ L < tt 
, i ft <D li tt . ( * it « tt , t£*<£&m#i£££oT&f£^*T® 

tB^ftffftcO iT'ig^ti, ££T?ttJ*«ifcJU i£-©g*#^ffi^6*f?ff)£ 

ft S o 

fe tt(2)ia& X. 3551, Witt, LFSfi^ C0£HgS|g, tttiTLFBcftft CD |ffl j}§ * fc 
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ISfcliiiftiftfe, NaClt & tt KC1«3 E (iitf - 20mM 'j > 8 t l> 'i ^ A , P H7 
.5* 0 ~ 1 H NaCKDB&iUE) T- » & 5 Htt0.4Htt±, »*U<tt'J>ft<l:*0. 
5M laCl*fcfcUCl©*fl:, ff * L < tt S « <b * ft fc > "aC 1 * fc tt KC1 ?g * T* , ^ 

tCiot, hh-?7h7x'j Vtt, ■?->JLi+*»S>£JlttCi*»S*u 

b b 5 7 h 7 x 'J > ( m X tt x rhLF) tt , tt *3 S * & tt S P§ « * M * > S Seph 
arose' " Fast Flow© <t 9 ft Si ^ * > X^i*f-©S i' 0 ? h7 r 77-<-©^?> 
tR^T©XgCi^trtHtt7fh7xy> (mtlZs bLF) & 3 f> C » R 
* rtHtt#th7^b7xU>« (W*. tt\ bLF) ©$/l8fr&*i}#ir3-fc 

£> . tb7n7i'J>Blti*, 43 «ttf fc ttbLFtt, hLFi 0 t» ConA 
$J^£<fc'5&;>jC*S£b-c:V'>SfflT-. bLFfr f> b h 7 7 h 7 i 'J >S?^C^8 

jtSS$tifc^^77 b 7 x >J >©h')7*->>WBrtt, T © <fc -5 C ft to ft if & 
: 5 * M 7- 5 A © ?c£ShLF£ , PBS^ 37"C {c T 1:8©** : SKt^tfC h 'J 7f 
Vfc'fV + a^-h-rS.fflBi&x 12<g * ;i/ JB *1 © SBT I © S *0 £ «fc o T 1 x 5« 
25# , iJJ:tF3BS!»»fcf*ltb, *UTN*«B^±tt*, « * tt\ # fff fflMono S 
7D-?h777-f - (Van Berkel?. , 1995, Biochem. J. 312:107-114) ft ?> 
C SDS-PAGE, 7DV ^57^-, fiitf* >;.»«iW*Sfl)i^ft**»tt 

^ >/^i7>i?oi< LF35,^*ttx 5v>*>e.*5iy : ^fs© (Tftt>*>x raws 

JlT,>ftH) hLF ( *J «t IF » £«-r6fce>ttfc©*>><*R) A» t, , H 4 > £ 
|^D?h^77^ - ( 0] X. tf > Mono S ; 'WS 'J > ) * «*tt« Sft ffl * D ^ F 
y ^ 7 - (HIC) , S fc liCibracon Blue Sepharose^ nv ^77>f-l;J:o 

*.'J>££:tt^^ h 7 x »J ttfcilfS SepharoseCO 4 B# R9 <D v ^ % 4 > 
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&mt!timz 0 iiiicii, DNA^^^a, mm e. coin 0*5 fcR** 

(«*tf, Sf9) , BS, 9SU 4> L < ttte<0«tt£»fflfittfc»A3ix»3. 
ft£<Z)?i±, HiB, S4 * fc «4*fflS^cD « A t: o ^ T »38 $ fi SDNAStSiatt 
> ft 31$) £ {£ , Sit«toTga3f}xSII8*, BfScD^U^^^KSn-H-r 
SiW© DNA-tr 9 * > h x & ft t # 'J ^ 7* ^ K n - K -fe 9 * > h £ W W) °J t£ C 

, S'l DN A-fe y*>hfc©*figfl5H«CEa*ft6»£, ff»qIiE«cae*ixS 
o Witt, rDt-J-ifclixVAVit-a, E^J<£&¥£#]&1-£&?>tf. 
3-KE?Jfcf*»^SEtcai£3ft*o S/'^t^EMlco^t© DNAii . * 'J ^ 7 

n tt H tt L , f lTy^t^EJi|(Dli6, UT'i-r^ >^7 

U - A rt T & 5 • 0 L , j. > /\ > V - tt , ^fi^ftfSaHitSn - FEMt 
B»t5*S#4^. S*£ (linking) BU « « fe SJ IK » ffi T- , S tt © ft to 
DtSA$tl57y7*-t,L<tt'J>*-T\ SIS (ligation) fc £ o T it /S 

Sambrook£> , Molecular Cloning:A Laboratory Manua l ( % 2 fg. ) , % 1 ~ 3# Col d S 
pring Harbor Laboratory ( 1 989 ) £ # RR © C £ 0 (g ^ 19 @5 E M £ fct N ft ft ft £ fcfc 

IHirDt-^-OHRtttttftfftStf, trp, lac. <fc 15 7 7 - S> 7 D 

t-^-©<t9^7Df-^- N tRNA^ □ ^ — * - x & e>rfic(KaiKBiRrD^: 

-*-#&*0 T*<&*), ^bTI»ifflpJtgT-^^o Sanbrook?) ( 1 989 ) £ # !8 <£> C £ 0 

¥^<fcifa^ii®E^j£^tf0E*fj^^ffl^^^^3i^^^-^ ffi ^^ n f fi)e ^ 
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7i'J>l/t7»-, LPS, t h >J V 5 1 - A ^ *}J:V*g^* t *l©f-7^^-« 

$ 1 ©l§Sffi^7X^-$'t , ffi1" : 5fc»©!if* tv^^ffili, 7 3. 7 * Sis T- £ 

D-t;HS»S14t5fc«>C3iiSttS«lf *5 Godinge,, Honoclon 

al Antibodies: Principles and Practice ( % 2 KS ) Acad. Press, N.Y., ?> 
C Harlow*> <fc IFLane, Antibodies:A Laboratory Manual, Cold Spring Harbor L 
aboratory, New York, 1988£ # f. © - t) . t l« *ttt t Utt / ? + * 

i/t & © 8 e cftA^#^©&4&©K)§js&©^f&tt£$^2^s®' r '^ g 

*#SUl* *afctf»5, 569, 825^*5 <t tf£5, 585, 089^ S # JH © - t 

) t t y^ D -tA'ifi*©ISB«677i'^>h (« * «x Fab, Fab' F(ab' )■ » 
Fabc, J3 J; tfFv? 5 y / > h ) tt, H « C « ffl T- fc S . fiitt* fettfiifr 7 7 ^ 

IV. 7^h7xiJ>j3<ttJ f 7^h7i l J>flit^tt;©#(4 

A . 's A U > , ij t f A , DNAx £ <}: t h 'J -/f - A^©g§. 
^JShLFIi x 'W* U > x 'J K ¥ A , DNA, *,tVk h 'iVf-i> (hLZ) K *S £ 
t5. *Smjffllo©%Mli, ^©Ultt^^-Ol, 2, t fe tt 3 o © 
T;i/Jf->Sr^< LFgJt £ & # , cti604o©'J#>l«0*<r^ORl6tt©a* 

, IS & A 5 . ifU7>t-( CM it &C . H«U5tf>KIS67v-fe-f) T-^tB^pJte 

^sslf* <t tjLFK^ft©*s^«tt mmtoms? * * 4 (ttToas.3.2* 

Rl6ttl:UT«i3n«l60El6tt«))81Ci^>TaShllS. LFiBc ^ CO . 
Timil*) iS > H ^ U > > »»A, ') t F A , <fc T/hLZfc © K IE tt tt , tt^ft C tt 
, 80%* SI, A. Oil IC Ii60% *SK btf b«15%*^T-*So V> < o *» © IH& 
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%W0)hlf&'£ft&, i-tmmiztt, >pte < £ fcjfcilOnH, SS&#}l0nM^ft40nM£ 
? UTHitt, Mazurier, 1989, Eur. J. Biochem. 179:481-87, & 6 U C 

©Mfla*'T7£#£fSi:%x.£>h;5 0 105kDf$ H ft hLF b -b 7 * - fcfc , r£<4ft,2 
ftfc»JWt# (Mazurier^, 1989, Eur. J. Biochem. 179, 481-487) , Jurkat 

(Bi£, 1994, Eur. J. Cell Biol. 65, 164-171 ; Bi 6 , 1996 , Eur. J 
. Cell Biol. 69, 288-296) , <fc tf Jfil 'h & (Leveugle£>, 1993, Eur. J. Bioc 
hem., 213, 1205-1211) * ^ T ft » t5 It £ ft T ^ 3 . 

105kDP i?:/*-^<Z)LF4)j£i§rfc}:, JlM*«*j6£fB**-*c:fc#^$ftTi3»> 

«8iT|fl8Ba (-Tftfc*>, Jurkat«BB> Pawelec^, 1982, Eur. J. Imrauno. 12:38 
7-92) £4^TJS£fb£ftTV^ 0 Ju rkatSffl £ <fc 3 hLF© > * - * 'J -t? - > 
a > tf^SE S ftT 3 . Jurkatlfflflgli, 12301 ParklawnDr., Rockville, Maryl 
and, USA 20852 ft -f 3 American Tissue Type Collections / U £ > ^ ^ 7 
± * - n U ^ > 3 > [ATCC]fr » ft » S o LFli, #)40nM©kD£ SfJiJ > 
/t# ( Jurkat*fflfl§) i§ £ ffl tt 1/ * 7* * - (C £ & t 3 • 

loskDb -tr fts^ft^stc *oTH«sft»6. mz&. 

it ^tt 105kDl/ ^ U ^ □ ~ 0:^13® ^ l>3 o C ft & % f & 

^^W^^U^d-^/HS^, £ li tn; 105kD U t7^-t; * p - ^- ;i/Jfift fc* 
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£ ft^ ft gft a N Nuijens^, 1996, J. Mammary Gland Biology and Neoplasia 
1:3, 283-293 1 IE ft 3 ft, Cfttt, 

»*£»ffi3ftS. 

# & flfl £> t b ^ ^ h 7 x U t>«fctf*inSft&5* h 7 x y > tt , - 

^-T^o Lfc#oT, #^HJJ£>LF&£f*tt, LF& # <D ffi © £ S ¥ W *S 3£ 

, £ £ £ £3l£&Cl--^&<x ft£<2LFi&7>£JI^ft £ 

( wi tl tt > if v -ft 4 y (omwi) *btz% + tz&izm%v:&-$2timzo * « 

Wj £ ft fchLFfc J; tmF&£f*tt ^ 8*<B**J&ftttfc**5. 08 * tt, » 

l©6iS^7^^-^^< hLF& tt . hLF- ]/ # -mftft&X &Xf&& 

fag ( m 7L tt , « '> "T S If * h * ^ > jK ffi , ^?-:i.v^*7--ffllJg©iSttfc* 43 

«J a S £ H & "T 6 fc » C ft C # ffl T* fe § o 

hLFt5<t VLF&*«:(3D}&«J»fiEt:tt, ^ ^ ^ , * M *fl (IBS) *B Ife . 

( * jfe ^ ) S: § ® 85 x & e>tfjcsss5*fett#Si^iftjett^a^e)4i:s 

3* if 6 ft 6 o t hLF^^LF&|»iaf;, ^ W U T i t»« 1/ y ^ 

^>hSfett*o[>^*s»»j*ix*:ffl» ( m x. tt, AiDsa* ) £ws*&tt«tR-r 

t h LF, LF&'£ft, * J: $ ft fchLFtt £ tz > "?^h7x'J>2;fctt^^ 

7" * - # MS§ h (O s IL-1, IL-2, * fc ttTNFa <D & o & V J Y * << > (DWLft 

* > (Witt, IL-K IL-2, £J:tfTNFa) <D ffi S3 £ » * * i* , ^LTU&Z 
ft fc U >^3*«*«lt:i5it§ii**K*1'*c: h^S^tltl^ (Chierici 6 , 
1994, Acta Pediatr Suppl 402:83-89) o hLFfc X Tfi Bt £ f* tC <fc 5 LPS ft £ f £ 
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<fc •o T , jfe # (C Jo v\ T $ij » * ft {# 5 o t h LFiJ J: VttXfttt S x HJBMfiOig 

ft tfc«#Sft»s. lf© # i] jg K & £f tt , v * £ * 

£ffl§L£ (Bezault^, g5 tt5 ) • Lfc#oT, LF& £ fttt , 'Wt »J > © * » i 

fe a fft 60 a * u < ft ^ » * © ft ^ NKa sa © $y a ic * ffl s o 

, Witt, CMV ( It 4 h^^/D^>r;i/X) -f ;i/ 7 s HIV (t h^g^i^^fil/X 

) •> ;u ^ , * fc ttHSVi lS-)^ -)^M©aBA(DiA 

^XiK^tc^oTffl^^fi^JiSS^SrD^^-^u^V (Witt, ^ ^ 'J > ) h 
hLF£ ©ffi 5ftfl8* * J: V(ii)hLFiJ <fc LF&^frtC X 5 NKJffl fig © #J ft K £ o T , 
ft £ o 

ffe © B ffi T- tt . * ft B£ tt , » T- ^ ft < ft 95% ID 3 ft fc t h ^ * h 7 x »J 

>tfett7 » h7i y >a«ft©a«»sst«:ft4t5xgtct-3t, ft # t 
*£^r u fc ft * fc ttLF&£<**g£ u £ ft tt , *y^r^K-tt«^»*5«iiBu-br 

ii£ft£o Lfe#oT. *flBfflS«Cffl^afnSfflJ5K«ltt, aieSQf^(baby formul 
a)fc ft 6 <$ ft ft tc ft ft |» ic ij It 6 f$ » © 5 ft # ^ © « ^ tc S W 7r fe £ ( 

Witt, ft^Jttf ij3ct(fftliSi, ft?>^tC^^^,©ft^^©ifli) . LF& 
'£{fctt, van Berkel?>, 1995 , Biochem J. 312, 1 07- 1 1 4 (C S3 © £ ft £ ^ ff £ {£ 

t> t , ftx-taw^n^^o *««©7n7x«j «; ^ w t a 

v ftT* 'J> ft < i: {> 3 %tg*{J , ct?) amtt80%ggffi, gfc&5glctt'J>ft<£: t> 95% 

iaw, ^«^{ctt99%w±iaffl^n^ 0 §g 1 ©jgati^;**-. *ttt^ 

1 iicttfSg 2<£Jt*ft*^**-©pj££*< LF& LF© ftg&ig£#flr 
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a a v » « © <fc a % a *a # »» * » * & a: * v * * » * •> D ' ;/7ffl - * * v 

ft * ft t fcfc IL ft . « *tf . tfltHCfi^ftiS. £4©d©isttl±, 
h7i'J>/«l»A ! , ^>^^x;.yM->, * =¥ , * it O. *? it * © <fc o ft 
h5>*»;/x^<y*i&$T-©feJSfc:<fcoT££;**i£*l£v fJ + 3 . ^ 

>*i>x:z», *«>S/?lH-fc*5i*a7* h 7 x <J > © it f£ li , t h $ ft © fc «> £ ** 
13 # S i: ^ if S fc li £ < S T- ft lr> v b >) >? 7. £ Jl W t i> © t* . pJt H £ ft & « 



Kl*li£A©fetf)©ft^WafiEt)!±. 100- 500ml© KB *) >9 >l> * Mifc «fc tM 0 
0~ 500mg© «iiit*»J^^^P*dttJ:5Cff«**i»6.**rta»©fc»0 

6fc«)©*ffitt, 0, * LTflAtt, Renongton's Phar 

naceutical Science (151*, Mack Publishing, Easton, PA, 1980) (*©£{* 

tc 13 tc £ n ?> . 

»£©««£&*§£&«:'> ft < + # ft IT-, ±ffi©«t 

t5J;^.«.#©0l)«©-teW«^C«c^t3i) s , - » « t , (*S1^P^^A^ 
fe 5 ft 1 ~ 500mg© l*D<r7iaH»5 
~100ng©&4ft#. <t D a S C m V> ft S » 

{±€9T-ftltnKfel^«©fe3.##lcS-^?^3 > d©J;dft*li, r^K^ia 
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m hLF £ , 25fg * )V m m <D tT * ^ > t (D 20-C 7: (D 2 B§ f8| CD *f > * a ^ - 3 > C 
£oTtr*-^WbU£ 0 #JSftK*f 10nH 'J>|t h'JH, 0. 15H NaCl 

, pH7 .4 (PBS) t»t516«H08»fl:«tot»iLfc. tf # ^ > fb hLF?: , 0.0 
2% T i/ it ± h U ^ A S ^trPBS* f 4*CCTR#lfeo 

C. fiULF^e y * d - ^- ;i/fiitt©£ 4 «fc if W ^ 

Balb/C t ^ £ , gfci$<Dcfc9lc[7]50// g^^ShLFT- ©figKE WS« C J: o t 
mmft&Ltzo A®E<D&#<D 4 WSl*fflfl§ £ , SP2/0-Agi4[ATCC CRL 158 

3]^xD-TiihI^Lto »6;fc«fclf/W:/»j F-TiSt IB « © 5 
[8)ff ofco *SH±?if£, m$)ic ? it * 4 a ; 7 y * 4 (RIA) (: iot^MWti 

hLFft Ifl5RfliSi4tSA^7ij F-vj, Sli^Sf C J:oT^u-^> 
^Lfco ^ItT*. 10©B&SfithLF^y^D-^-;i/fittt (mAb) & f# fe 0 ig « ± tS 

(Dft&yuyvymibmfrz, se»7>€^»> AitBtiotssu, ^ use 

pharose ( 1 g£> CNB rfg ft *b Sepharose 4BCC ^ IT 20mg<D 1? > tip R) [: * y 7 'J 
>^LfciK * fcttSi§Jii#©Hi3S© <fc 3 RepligentftffcJSK * * h (Cambridg 
e, HA, USA) -e^fiULF mAb© ffi m © tz tf> (C fig ffl L fe 0 §g U fc 19 1? % © fit it 

7 $ V ^Ser* -Lys* "S3 - K t S JSS^* ^ -pCMV/hLF * 1 £ v 12 « © ct 5 
£ [9] Transformer 1 'SffiKSW^SS*^ v Ffitbfeo gggSSS^-fv- 
E M tt , f 352- 364© & & % ft m t Z> tz &) tz hU cDNA© 2 * 1/ :* K 

365- 379 ; [2]) (c 14 £ L fe aS, ii V 4 > > <7 ^* ;i/ £ M CD fi & © 14 7 >7 

\s*=f- Y (TK : [10]) h & o fc [5* CTGTTGCTCTTGCCA GTGTTCAGTGGTGC3* ]T* 

ofe 0 pCMV/hLF" SlgfiE^tC^^t^ t h 293(S)[ATCC CRL 1537 ]|fflB§£, 13 
m<D X o , fit 50U/ml^ ~ > U > J: 50^ g/mlX h 1/7^7^ 

^>&l3Clfe^;i/^^3aS >f -^;i/J&ffit'Miflliafctfc. S Sepharose£ 
±afc4^ffl^y^iCT-^>*a'<-hL, *7 ACS?, fit 20mM 'J > gg ^ 
h U A > 0.5M NaCl, pH7.5T* & Hi L fe . S Sepharoseg & «5 £ , 20mH »J 
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G . ® ffl U # > h* ^ © h LF *§ ^ ® * " m = 

K**>fckll (100.1) *, PTG*©^*^***** 16 *"* 1 ''' 



0 — -tr > h t Uibto 

H. «*iI-*fcttC- 0 -7 (lobe) c»***y*D-*-*«M.Ftt**K 

Polysorb7l,-bS, 1 JBi /.l|l«.AbtfttoFI«20i:CTHI»B3-y-f > 
nfe( ^-hSft^L, -£LT^hLF (lOOng/.D ^S#RUtf« 
jtl-p-^tttC-D-ro^fh»fc»»tiS«429i(S)iB«<0tft»* 

^ , y y _ jg t fc ■> tfthLF-C ffc !ii b fc . 

I . ft hLF-Sepharose- ffl H ft S hLFffl © |g * * ifc « * * * » * 



ii. 

A. t h**h7*.J>tt, -^>> (Hpid) . hLZ, £> «£ IF DNAi: 
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hLF- y iS > K ffl 5 W m £ it & hLF N*Sf O 4 t S 7 > ( r 

£l<DJg«tt*7**-j ) ©»4SI?t5fe<0l:, ^ ^ »J > , 'J t F A x hL 
Z, * £ V DNA-x <D N *5g # * JHc U fc hLFll CD £ £ L fc • hLF"i;ffr£U 



fc, Giy 1 -Arg' £ & < 35«hLFtt , N * *8 * ffi ffihLF J: ») , ^ ^ U > , U t: K A 
, hLZ, t> i VDNAK *f L T * ft * ft 2 , 1.5, 3, *5 <fc 3 fg <£ Jg « tt £ * I, 
fe (St 2 ) o hLF" 1 1 t ffr £ U fe . Gly' -Arg' -Arg 1 £ & < ^ ft hLF IJ , ^ y > , 
'itFA, hLZ, tJ J: tfDNAiC *f L T * ft * ft 8 , 4, 17, J: lM7{g <£ fi« tt 
& L o hLFtf) g ^ fcfc x Arg J -Arg 3 -Arg 1 -Arg' § < £ ft ft rhLF" J, fli^^o 
fc ( Si 2 ) 0 ^tl^glii:, 4o©t^T(3D7;i/ir->i) J , ^ y > , «J t H 
A, hLZ. U £ 'if btikt hUt (Dm Sftffl (d §F ^ * S C i: , i5 ct V * 1 © £ S tt * 
7**-©|»£#£ft6©y;tf> KfchLFfc(&*BSf*ffl&i8«£i**cfc£^1- 

o 

g 2 

^JUl > > 'J bf K A N hLZ, <fc tT DNA^n © N g vS ft & t fchLFjj©*5£ 

Sjfrft (%) 

^'J> UtfKA hLZ DNA 

100 

3I.2±2. 1 
5.8±1.2 

C . t;?D-t A/tfCftElltthLF- U 13 > Kftl^fflSHftS. 

10© g& 3 JSiSiahLF mAb£ , @ £ $ it tz ') 13 > Y ^©hLF©iig£ & IS * t S IS 
^KoOTtSS&Lfe. E 3 © j£ ^ {J , hLF© JrC hLF mAb Ell t © 7" U -i >*^-c- 
->3># x "Wt »J >(Ah UCMID, H X tfhLZ(C)*: hLFt © fl S.ft m £ fL± 
C^D'yHSJtf^ 3 > h D - )l mAbtt hLF£ £ K g # £ & « £ & A> o fc £ i: £ 

@ ffi V *f > F ^ © hLFJS it? Z tztblz & g £ £ ti 2> , 7M 

> * a ^ - »> 3 > S £ % ^ © BAb E 1 1 H <fc hLF© * ;i/ it © g 1± * * e> < x S 'J 
^ > K ti <t If nAb E 11 IC M t Z> hLF© & ft ft © £ ( £ S <) 13 > H <t V BAb i: © h 



^&hLF 100 100 100 

hLF _2N 55. 6 ±4. 1 67.8±10.2 37.5±12.4 

hLF~ 3N 12.7 + 2.0 25.7±3. 1 5.1 ±2.1 

rhLF" 5 N *S£frU tt&tLis m&iSiL 
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h?-©f-^tt« © fl^Arg 1 -Arg 1 -Arg" -Arg' A* . hLZ43 «fc IF # U 7 - 



g tK):S f ( t. 7 s -* tt, ^/fJ 'JtFA, hLZ, 43ct<FDNAi:hLF©fl3 

rg' ~ Arg' * < SEHi*? & 5 rhLF' ' " T (i Ti « L fc„ &#©ii&t±, Arg' 43 <t IF 
Arg' ibshLF-CAGffi Soffit B5 T*feS t%mLtz. Mann?,, 89 til - » "T * . b 

h^Sli, Arg 1 * £VArg ! #S fc , U t f A, hLZ. 43 «fc tF DNA t hL 

Fi:«)«I^B!t:S4t5CfcS*t. SSSArg' 43 «fc W Arg' # , tK t -V * > 

(mLF) fcfc, ;jitOfflB7lJtffl«»ll8i^< 1321. * Pi ^ Mono S 

h * 5 7 4 - [1]C *»H T0.3M NaClT? , tftb^ t rhLF"' ' kBfc 
teST-jgaiUv f lt'J#> r* ^ © hLF© *§ £ i: S £ t * O . 

£IH$rhLF-5Nfct, 20*ig/il* ?© aK^BWIS^T » t-f 1 1** hSi* 
T- £ * , ff*«)U<f>HkffiSffllt5ft**«*l/*. * ft v LPS* J: IF ^ 
A-j>^©a^xC-D-7©*S^(±^tB5I^t-{±feV^ W * C > N-D-7-© 

1 ©**tt* v X * -Arg' -Arg 1 -Arg* -Arg' CfiitSS, C-D-7©SS11^ 
7 * * - Arg 1 ' ' -Arg' " -Ala" 1 -Arg' " , Cti60'J*Vl«fc«Sf|s«U»ft 
1%. Cftfcfc, Arg 1 " -Arg 1 " -Arg'" -Arg 1 " fflilu© 3^©iit^;H 5 > 
(Glu 1 " -Glu' " -Glu" ' ) ti£V/Ztz&JEmfi<Dm.ffi®n£.&Zi>0 

© >j> a © * m ii , lps^ ©c**h'jr'/>fli7 7y^>r©»*»ofi6s 

+ 5 «fc ^ -C-fcS [111. *ft**ft^hLF*J:tf»ft» LfchLFtt, ^ /< 'J V ■ 

tFftl&ffl U fchLFtf , ^;<U >, UK HA, 43 «fc tF hLZ'v © hLF© *S £ O H T 
U+»l:S&Lt;i4ilt^t- d ft tt , Pi # ©hLF« # C ft ft © 'J # > 
FCo^fl-8l»fitSti:J:*S«ti. ufc^ox, ft © * a * © PS 
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£ C t ifi ^ £ tl X l> £ Q RNA;fc £ DNAIi , hLFA*.* ^ a 7 ;i/ * 5 - IB ffi © ffl IB ® 
«ti£^/JQ£i*6t&ft£PlSLfc[14] 0 'J t K A k hLFtf) 7 U J > * zl ^ - > b 
>l±, ^^U>^0*S£££±fc::7Dy*bi#fc. hLFOLPST CD f± , hLFtf) 

tt»S«»S[33K #«ttIL-l^ «t UfTNFj»tB©«l»J, & €> £ Jf & $ ft fc fMLP# 
4]$r^£1-?>o 0.4M NaClT' (O % fit" *> (DhU(D rty ? S 14 * tt , hLZfc «fc If LPST 
JSLfchLFtf, ^<o*©flh«)^ai^fl5»«C*5t>T^ h &hLF«fc ») ?S it iS 

tt*fettflh©s*5ttt6*a^L»Sct/5^*5o mm ** 6 ©ihf© & iff * 

m £ *S £ ffi (i^6»<I(IS^^S7Dr^^U A>) ££tf*D^*D>i/A 
^ > h U -fe 7 * - £ J: Tfi/ £ tz ttLDL-U -fe 7 * - gia 9 > ^ * H ( LRP) £ « ?S 
t-^>^^ec'i>»co^^lPS^^ra5{5$:^trtl5, 16] 0 Ziere£ tt, =? v V §f MM 

* 

C^ShLFTiiAO L tz Z t £^ Ufc[16]« N * *jg fa ffi £ tl tz hLFfl T it . «H BS S ffl tc 
^^LfcttKfcfl^'xcOWBiSft £hLF<Z) Tfg^ipftj J* ^ (£ x Jurkat t h »J > 

IE 98 £ mm t Z> . Lfc#oT, hLF© ffl pg $ Jx £ N * i£ * > /t ^ f| # * fct , <fc 

!)*£fciy£©hLF£ftf|flu*;7*-tzifcS£t-SJ:dtc->7 h £ N L fc # ^> 
T 13 ^ 5> < hLF&gag5?£te £ g ft; S Hi ?# S . . 

■%mm 2 

LF&gfrtf, JurkatfflSaLFl/ -fe 7* - fc igigifnte Z-g&* •£ if 

I . « *4 *i J; if £ i£ 
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H HaClftStr««raiAta»L, *bT0.5M laCl* S « * A * © 7 D v * 
>^t«fcoT^ttibfe. S-Sepharosejgffilitf * . tt « * A * T Mono S HR 5/5* 
7 A (Pharmacia, Upsalla, Sweden ) C R b fc . *§ £ b fc * > ^ 7 g fc , 15ml 

ttflttt A * 0 -0.5H NaCl©$l3ii££lSJT-0.5inl/#© ft X ? J§ J±5 b fc . 0.28H BaC 

1-ejgtB t 5 v ■> * Lfs , $^5iitffifflifc. r/rt^Jlofi-ttt. SDS 

/PAGE[25]K «k o tf x v 7 b fc o 5 » I- 7 x »J > ©fcfiffl , te[26]K 13 « © 
i o t ff o fc „ t MllIl>7 , /X7i l J Sigma ( St. Louis, HO, U.S.A. ) 

A» «?> ?# fc . ^St'grhLffc, [27]C 13 «© <t 9 C ?# fc . 

C. T^yffil~5$r^<N*ig^95bfc hLf £ Pfr©%mU«fcU t WSJ 
hLffc 3 ±i!2.3kbp cDNAfc . §3*c [28]© iK, fc r ?L!HcDNA7 >f 7* 

^ 'J - (Clontech, Palo Alto, CA, U.S.A.) A» t> & fc . Sculptor^ >tMI 
M SI IS "> X r- A 7 h (Amersham International, Amersham, Bucks, U.K.)fc$ 
m b T , hLf © Gly' -Arg' -Arg ! -Arg* -Arg' fc 3 - Ft6EM5' -GGCCGTAGGAGAAGG- 
3' [19]fc >K £ b fc . ^Ol^CDfcft!:, ISISi'Jd^V^FiS' -CTGTG 
TCTGGCTAGTGTTCAGTGGTG-3* S^«bt. gg&$8©fc»©5 1 >7*L'-rli, 7 7 
- i;M13mpllf tb 9 , - ft fctpBluescript SK 7* 7 7 5. K [28]t 7 n - = > 9 b fc 
3 - KE?iJ©310bp EcoBI-Accl7 7 7* * V h ( 7 7 U * b* 295 606 [ 1 9 ] ) fc# 
A,T"^fc„ £HS§$8&, *£fc, DIAEW^IffCiotiBL, ^bT'gllbfcE 
coRl-AccI7 7 T"/- > r fc> I3«l28]ffi<t7 C hLf© £ * cDHA© 3* ffl H «J S # i: 4: 
feC, pBluescript SKtC & b R b fc . SfcC gflbfccDNAfc, P VL1392lC^ 
7-7P-->7-b, P VL1392-rhLf" «! g « fc » fc . «**.Jt*an$<MP;*» S 
f9E!fe«J£«f5©g£. £ <fc N b fcrhLf-gftft ( * SB * f B: « T 

rrhLf'j h#£bfc) ©S£fc> [27]t«g?ft5iKif ofc. *fl&x.7 
W<7 Kfc» 0.2Mgf^^- MJn, pH7.8T-¥l6<b b fc SP-Sepharose Fast Flow 
^Af« «BJS*18Jtfrf.»*b, * bT 0 ~ 1 H NaCl©*l^lI4UET-Sm b 
fc . rhLf " © fcSg fc > 7.5% SDS-PAGET" f i"^ b fc . rhLf "ON*S7 ? 7 
ffiE^Jfl-flr fc x Applied BioSystem 477 Protein Sequencerfc ffi ffl b X > ^ K v 
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h . mmm^^m 

W-ffife-S^mZ . 0.4%(w/v)t h tl h 7 >^ 7 x «J > SttrMiiaHPHI 164 

o^tmtot, hit (ommt tz&7? t ^(Dftftmmm&zffijt t tz 0 5.10 

'aUBaSr^tr^'J^-h (100ml) 1 . 5ml tK U 7" D t U > is ^ 7* a - 7 K in 

u t • 1 3 1 -fit a u fc * > s mm%m%} ( o ~80nH©«H«DSft-) t 

■ 

» 

% ( w/v ) 7 >Wb * h 'J AC^ffiTT- 4'CCT liP^fjoT, 'J jf > K -f > * 7" 
U*— *>3>*B6±Lfe.*efift, 1ml EPMl£ffl^ £ 7 # B3 © 180gT © 8 # 
« £ «fc.o T 3 0 jft & L , 0.5ml PBS {C^^SL, ^LTl£l^L£jaWtg£$]£L 
fc„ I^UhLf© lOOfg^e ^51#J©££TT9J£ Lfe*«fS«g^tt, ft $ W t tt 

o (Kdfc J;tffllBM§fc t) £ x Enzf itterr a ^ ^ 

A V7 F -)x71.05 ( vioSoft) Jttffllt, 7^rt t - K7d 7 h^Jf[29 

II. £ 

A. N**g&& b fchLffifc © H g 

Arg£ J: LysSS© & % * ft ^ m \^ ®m t % * > 7 u t 7 - V 7: $> Z> ^ F 'J 
7 *> > (C «fc £ hLf © >;^|^(jf ff^tfeo 5 mgM© 3££5©hLf£ 

, PBS*37-C CT1:80B« : SKt^JtT h >J 7 > t i: t> K -f > * a ^ - h L 
fe o mm £ s 12(S^ ;UiB«©SBTI© jBfcHC £ o T 1 > 5 x 25t> , i> J: rf 3 B# n '& 
£ f?it L , f ITN^SC^^ttt t> *f fflMono D 7 h ^ 7 7 ^ - [18]lC J: 
^^ilLto JS^ U £ * > ^ H £ N 30ml£I gj r& A f£ 0 ~ 1 . 0M HaClOfilffllg 
^E£JB^T1.0«l/#©«j*fcT»lti Lfc. »tB Lfc * > * 280nmT-© 

«*K«j£fcj:oTatBLfc. ffl *j ji (%) & , ir-^sa&s^-r^ciiCct 

oTiffiUfc, 83li, 1 ftia<D b *) 7 is > Uim'&iz , 20%* £tf80%©hLf7> 
^ *l ^ tl££« Gly' -Arg 1 -Arg 1 £ tz ttGly 1 -Arg' £ & < © T* , 1-^T©hLf# 
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„ bfetfoT, S t> tCrhLf" Ufc, |»«)5o<0N*»7^H)^f 

ft*>£*<*S&;lhLf (rhLf) £H<*£&JIbfc<> 8«(b I fcn^ a o ;M 
)i H XI P VL1392-rhLf " £ <£ ffl b T , Sf 9« K S 7fc K «E & b , t b t rhLf ' ' » S 
* D - > $rELISA[17]t <k o T il 1R b tz . c: © * n - > © Jg * Jg * S , SP-Sephar 
ose Fast Flov* HCD-H. f U rhLf 1 ' tt , 0.4H NaClT-#- C - * ^ 
t t S Hi I t . * > ^ * Rtt> SDS-PAGEC ioTHr 78,000© * > ^ £ S © 
/OFtl/tShfe. rhLf-" © N *iSL Ser-Val-Gln-Trp-Cys-Ala-Val * , 7" * 

j mstmfttfxc ioTigit. fift^ffhLf'ix jg*jg«! 1 iia& fc »> 8ig© 

©g*JRST-^fc. 

C . 55^©LfJ3 i!fN*8iC*U fehLFfl© Jurkat*fl S§ ^ © *S -& 
Jurkat t r ') > 3? I£ T SB US ^ © S£ £ C 43 5 hLf © Arg' -Arg 1 -Arg' -Arg 5 ( r 
^l©JgS14^7X^-j ) CDSi^i?t5fe»i:. 0~ 80nM© 95 W © it S T- 
O" 1 1-mWlb tz?i®(0 hLf ^NlSJl^lfc hLftt ©IS6&»rfcbfc. 07 
(i . t * T © hLf « © IS £ # , XVf&mal &■(:$> ^> tz Z £*75it. 

2 t> £ , t^TOn^ffiOg^S, #««7^b7xy> © 100^ 
© # <£ T T* & 75 % PI « b , C ft tt , £-&tfDj$W:fc<fctJ C! ftf|6 < )T-&ofc^fc£^ 

Lf © gl Wtt * s , N*$#^>*^h&hLf£tt&bfcig£, ^jSCmflDUfe-ii 
£*bfc (08a) . Kdfcfc, hLf* tt rhLf C o v> T ©69* li 81nMfr ?> , hLf" 
. hLf", *> .fctfhLf " COOT ©65, 57, }5 <fc V 41nM * T * ft * ft -> 7 Kt 
„ rhLf " l:oii>TSf tS'^ b fe 1 2. 4nH© Kd# H IS £ ft fc » £ £ t , ffl S§ ^ 
»)©&-&&&{£ ©»#, N*3g*M>** |- fchLfCoOT ©110.000A 1 , hLf" 
£ <fc rhLf ' ' © PS * K "3 V> T © 20, 000 * X- K >P b fe C i: # A O £ $ ft tz ( El 8b 

) . hLf " a itfhLf" ^ ft -eft ft 75 ,ooo is j; v 35,000© sua c b 

fc. Cft6©lg*tt* Jurkata gg±© 1^80, 000© S^rgPte^© hLf© Jg^* s , Gly 
1 -Arg 1 -Arg 1 -Arg' <D ft & 1C & t & Z k % n<m t & o 

7n7i')> -Jurkatifffl BSffi5^ffl©ffl^^<lSi?ffit-St«)t, '"I -hLf 
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III. IS Hsj 

f© Arg 2 -Arg' -Arg 4 -Arg' ©SUf^to 

^gS©hLftf>$iJ^ $ h fc h 'J7y>»l^>/^Idii:J:oT, Gly 1 Arg' , G 
ly 1 -Arg 1 -Arg\ £ fc (J Gl y' -Arg 1 -Arg 1 -Arg 1 CO H "T ft * £ * < , * M (3D N * vg 
£hLf& £ ft: £ » S o It 3 CD& jjlti;, Arg 1 CD & 5 © (Oft Arg 1 CD '& 5 CD W K CD 
ffiCgCS: ^Sto hLf * 1 1 £ £ N Arg 1 CD & 3 CD ^ ;/ KJS£©*(JD&0DttJ 
Kit. f okl^aitgcs, SDS-PAGE#W&. ffifflUtS«*AQ*^8?*ff 
Tt\ *>^fB«f^tHtN*Sfg:of;aS*lfe. Lys 2 1 1 CD '& h 

Jtfi)»tSSftfetf, 2, 49, J:tf42%<3>#? fct, ^ft^ft, 4, 3, *> <fc 
2o©N*«8«6J:^fc 0 ft © |g « tt , N <D b *) 7 is > %im P > ? 

CD hLf cd Jurkat*ffl]j£-\ CD & /t 7^-^, KiE[34]©/t^*— *fciEa» 

VtlilBafeO©«^»fi[©»©«a>€*i:fe. cn^^Ili, hLf CD Arg 1 , A 
rg\ K&Xf&t) {S^gjgT-Arg 4 # N *S £ CD #J 80% £ 1" Ju rkat^ffl fi§ ± CD r <£ 
JSfflttj ^-&^{4-N^hLf(7)^^tCffl^8<)icM^^ 6 d h £7*^0 hLf A> e> CD Arg* 
©B»*tt, tJ * £ < Lfft lfl5 1/ Hr 7* - £ 31 -T , Jurkat*ffifia±CDi^ 20,000<D 

IS^fflffifc:ot^T(OhLf(Oa«tt^«*icJiJ!ra##fc (^8) 0 U fc # 
o T , Arg 1 (± x v^h^a:«J>l/H:7-^^^^g!5feCD-a5hLTa^|5)^^nfc 
S«-e*3[2lK S2©«IB^7^^ (A^g II -Lys ,, -Val , •-A^g ,, ) tChLfU 

>^*u*r^-#aia-rsfc«>©4*B*ft«flt-rsi:^T?*s Q c ft & £ ^ 

x Arg* h «J r > Jft a ^ t: hLf IS Hi * ii » & ^ a 4 * K «8 -T s o hLf CD X 
©es^*)*?*?^-* [20]fcU Arg'#, *l^&ic J:ot^>;^Ia7 

iClg^n^C^^^to Lfc#oT, Arg'li, hLf CD ffe (3D # ? 
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tf ^ - ) T- ft @ b fe WB T- ^ {? 4o ft fc 1§ ^ i?u&#-£-tf-f b # -f > g £ tc ft + 5 

t 6 d t # tiE H£ $ ft T V> 5. (van Berkel ?> , Biochem. J. 328, 145-15K 199 
7), Nue», Arch. Biochem. Biophys. 317, 85-92( 1995)^ Mann?,, J. Biol. Che 
m. 269, 23661-23667( 1994)) „ :©ffllttltt, Y>Khnt^/"J >ffitt© 
.IHlStti (WuS, , Blood 85, 421-428( 1995)) „ 7^ 7 x'J Vtf^^') > 

ft fc £ Jb tg H ® * X- TATS fiffCl^lttiCtti^tft^lfc. 
II. £i£ 

a . y p 

Sfff ft fc r dtt&£> Jg#lg% ( IHDM, Biowithaker) X I0fg##? b . * b T 100 
jue/il-7 n7xiJ><D#Stf:li##atS*«)fiS»^' <1 ^ < L eo, Leo V 



eesp) T- IS « B fls b & . ■> x ;i/ 4 , 37"CC t 2 HBO ti"- H/t. * > 7 
J^lgi'f.Ml- -f b TTAT)g-i§r& ©fi £ ELI SAM <fc o T i* 5g b fc . 
B . g_Wl_gJi 

5^«hLF (Batch 67) , = hLF, ■> v 5 * h 7 x 'J > , 43 i If 

ffi PS® a" >y ^ Serva hLF(Feinbiochemica, Heidelberg)* ffi ffl b fc „ hLF" (Gly 
' -Arg' -Arg' £ < ) Serva hLF(Feinbiochemica, Heidelberg) £ ^ b fc 



III. 

lH7n7x')>i^Bft H14C^-f. 100^g/ml hLF CD SSTt - 
, m 10fg 3- ^ >\ 'J V # * +#fcffi«H*b3ftfc*iiftfe»Sfc»« ; :»tD3ftfc 
l*ft«&fcftt> (TATfS <20ng/ml) . .> * & © h 5 > * S> * = » * bLP* J: tF 

■7 ■> X *» h © f J A r 5>;*S>x = **liLFfc:©att©flttS»» c ft e> # n tt 
C ft»Cw< 'J >61>Slt5ucS*Lfc. hLF" li, N*2S*©ghLFi:lt8 
b feU^ 8fit^S»ttt^M>J > £ . Serva© Peak 1 1 1 45 X If ^ 85 h 
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5. , Biochim. Biophys. Acta 45, 413-421( 1960)) . 1979^ tctt, Cox£>fct, t 
H+-»»ttK©'J*Jt*J:V"Fe«»UfeliLF:77y* > h^^fflU, hLFfr £ 
©&& *) i&*7D-lra©tt»fc«« Lfe ( Cox h Biochim . Biophys. Acta 588, 1 
20-128( 1979)) . ■>>5^h7x'J> ( bLF) & C> <D JfSL *) & W &{$ ® 4> L * L 
Th h b^>^y^>)y}iXU-U hU*tfh7>;<7xU> (Ovatransferin 

) is & £ *i t © ? , c©m»>ji*7D-t*tt, «*j:iF*>/t^m9iiaci-c 

5a.S©hLF©#Sfct, hl «'*s»»*oaii , t , fc*>^i'K»/B*»ftAn», ft 
ThLFtf«««K:n«bf« 5 fcH3#*ft*fl3Lfe (Spik?>Acta Pediatr. Scand 
. 71, 979-985(1982)) „ 

±!3©J;9tc, *&HJ?#<bfcU ij wtJb1<±©hLF*S-&gi5&© 2 o© ? r> 7, © £ 

Lfc ( Legrande> Biochem. J. 327841 -846 ( 1 997 ) i, # © c i: ) „ lo 
hLF©(S^«ttS^*J AlA^^oe^gPte^^-r^, 8 2 ©7^7 
tt, if5 Si fflft £ £ :fc «fc IF *B 8S £ fc t) '>»©fe^a$tStS^f (sum. Legrande»Bio 
chem. J. 327 841-846( 1997)) . * & is J; £ & * hLFffit & £ © £ & Of % fcfc . h 
LF©^l©Jggtt77^^-tf, (S^fflff^^ate Mfl§^^Lfcr 
P * * ^ 'J * > ) tftSlftmt Z Z tUnLtz. hLF N*J8fcj3tta*^*>tt 
£Sg©MS2©J£Stt777*-fct, V>^«±©«^hLFH:7-^-i;©g^Sj 
ttffiSflsfflfcHata. Lttfn, B§8BI!S±©hLF££gl5{£© 2 o© 7 5 X© 
££fct, St (C £ tl tz SB if IB ^©hLF©ig-&!^tt £ gft m L f# S . d © H » t *J 
^T, *#Bflfl#?>U:, N*^*»JIhLF©£^^ £N*^#|$? LfchLFifc 
SS<*©^7 *-* tit^Ltz. J^t, &&«LfchLF, bLF, mlF, * J; U * -> 
^e.©h7>Xi;x-.y 7hLF©fg££ #flf Lfc. 

n. urn 

A . S n 7 y t ^ 

t h &8§S§I«!S§&HT-29 (Hikoganif, An. J. Physiol. 267, G308 -G3 1 5 ( 1 994 
)) * <=> © SB S3 £ 18 SS Uf UTSfiS^ Lfco SB B§ £ g ft ft IS 8 L s -f IT10 
%FCS£ ^trDHEH* 2 x lO'SBflg/cm' ( 24 ■> x ;U pr v _ b ^ ) ^ 3 m m ff ffl L ^ + 
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* IC m ifi ft V> Z t £ ts< t . V *j 7. 7 f h 7 x U > , HT-29&1 8§ K *§ & b ft O . 

8»6S(it»t58«fift, 124nM©¥$Jtt * T- JS '> * S . 2o©N*^7;i/ 

*->©&£&, *a«tte^tf& < ftofe. i (§©*©»]£-£•£>?>#, 3^© 

Wfcfc b fchLF&S <*©Jurkat&BSa^©*S£0f £ fc li H ft •> , - C T , N * *S 

r; i,^->©^*(i,iHBSS^fe?)©^^^S©lS§!«'>$-a-2.A s ^iall^tiAn$ 



It » <0 7 » h?x'J>lg) HT-29^B IB^<0fe^^7 ^-». &MM-££J!±M3M 



la, SAMB-g-B-SJ^BA±-5 ( ^ ^ ;i/ x ;b % ft ) . 




a)?5^hLFi: tt^Sct Sft S (P<0.01) . 
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2) ^^tt, Arg' Z%tt^Vh-7\Zl£<&tZ>, fix hLF mAb Elite J; o T ± £ 
7" D y p £, ti § o 

3) S 1 © Jg 8 ft ^ 7 * * - £ ft: ft iK < v * * 5 * h 7 x «J > (4 , HT-29SB fiS ^ 

*a sit « u & ^ o 

HT-29T- 35 JS $ ft 5 ft gflJhLF-l/ * 7 9 - 36 s & ^ Z t £ fji « 

> 

T-O) T: & 6 <> It^ot, hLF-b -fe - A ii ~ X A tt, I8B 7? 

£ tl 6 «t d T- tt & o *Wiifcf>*hS8St:it3^t, d ti h <D hLF& g ft 

m tt 45 j: if a ft cd g ft (d tz tb (c x * % (i % cne>©ms«ijj:tf±iB©H* 

* 
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